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Abstract 

Background: Diabetes mellitus is one of the systemic disease which is show important oral manifestation and 
influence oral health. This study describes how diabetes mellitus affects oral health and oral health-related quality 
of life. The aim of this study was to evaluate the oral health and oral health-related quality of life of diabetic patients 
and compare the discriminative capability of Persian versions of two GOHAI and OHIP-14 questionnaires in these 
patients. 

Methods: A total of 350 patients with Type II diabetes mellitus, referring to the Diabetes Clinic, were selected and 
data were collected by GOHAI and OHIP-14 questionnaires completed by patients and clinical examinations. Oral 
health parameters (CAL,BI,GI,PLI,DMFT and xerostomia) were measured, also concurrent validity and conformity of 
two questionnaires were assessed. In order to test Discriminant analysis capabilities of two questionnaires, ADD 
and SC scores of questionnaires were divided into two parts and a logistic regression model was designed, which 
included subjective and objective variables. 

Results: Mean patients age was 55 years (with 75.4% female patients). The results showed that some oral 
conditions such as xerostomia, clinical attachment loss, number of missing teeth and plaque index were correlated 
to diabetes control level (HbA1c) and type of anti-diabetic medication. ADD and SC scores of two questionnaires 
were at high level. However, the effect of oral problems on decreasing OHRQoL was evident. Both questionnaires 
had acceptable concurrent validity and conformity. Moreover, there was a strong correlation between GOHAI and 
OHIP-14. OHIP-14 questionnaire had a higher discriminant analysis capability compared to GOHAI and better 
diagnosed patients who needed dental treatments: patients with higher Gl, xerostomia and those wearing partial 
dentures. 

Conclusion: Diabetic patients did not show acceptable oral health status and in some extent, oral problems 
affected oral health-related quality of life. Psychotherapy courses and solving oral problems of the patients can 
improve OHRQoL. OHIP-14 had higher discriminant analysis capability and was more effective in diagnosing oral 
problems. 
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Background 

Studies have shown that diabetes is one of endocrine 
diseases that influence oral health of patients. Diabetes 
mellitus is a complex metabolic condition, which is asso- 
ciated with disturbances in metabolism of carbohydrates, 
fats and proteins [1]. Its prevalence is increasing in dif- 
ferent parts of the world [2] and mortality resulting from 
this condition is due to disturbances in function of 
vascular system (specially microangiopathy) and a defi- 
ciency of renal function [3]. Type II diabetes mellitus 
is the most common type of diabetes, afflicting 95% of 
individuals with diabetes [4]. Changing of normal oral 
flora and increasing odds of infection are the results of 
hyperglycemia and disturbances in healing processes of 
injured mucous membranes due to hyposalivation, 
changes in salivary chemical composition, decreased 
immune function and changes in diet. Oral problems of 
diabetic patients are xerostomia and subsequent prob- 
lems such as increased accumulation of plaque and 
calculi, candidiasis, periodontitis, periapical abscess and 
burning mouth syndrome, which can influence quality 
of life of these patients [5-7]. 

A large number of studies have shown that oral 
conditions affect economic, social and mental status 
of an individual. Problem such as xerostomia, edentu- 
lism, soft tissue lesions and ill-fitting prosthetic appli- 
ances influence eating habits, speech, deglutition and 
type of food consumed by patients and generally 
systemic health of patients and at the same time 
influence the quality of life of patients. In addition, 
a large number of studies have shown that oral health 
and general health cannot be separated from each 
other [8]. Questionnaires are useful tools to evaluate 
oral health-related quality of life. In this study Persian 
versions of GOHAI (GOHAI-Per) and OHIP-14 
(OHIP-14-Per) were used to evaluate oral health- 
related quality of life (OHRQoL) [9,10]. In order to select 
a suitable tool for evaluation of OHRQoL its discriminant 
analysis properties should be determined initially [11]. 
Capability of questionnaires to describe OHRQoL is 
varied in different countries. Based on assessments 
made in developed countries discriminant analysis ca- 
pabilities of two questionnaires are different and 
GOHAI has a stronger correlation with function and 
masticatory ability; however, OHIP-14 can predict de- 
pression. In this context, no comparisons have been 
made between these two questionnaires in Persian- 
speaking countries. Therefore, the aim of this study 
was to evaluate the oral health of diabetic patients and 
their oral health-related quality of life (OHRQoL). 
Also through this study psychometric properties and 
discriminant analysis potential of two questionnaires 
were compared in patient with different oral health 
statuses and other diabetes-dependent conditions. 



Methods 

Three hundred-fifty diabetic patients who had referred 
to Ayatollah Rouhani Hospital in Babol, Iran, from July 
2012 to March 2013 were participated in this study. The 
inclusion criteria was type II diabetes mellitus and the 
exclusion criteria was illiterate patients and subjects who 
were unable to fill out the questionnaires. This project 
was approved by Ethics and Research committee of 
Deputy of Research and Technology, Babol University of 
Medical Science. Procedural steps and the aim of the 
study were explained to participants initially. Duration 
of diabetes and demographic information including 
age, gender, occupation were recorded; Moreover, 
questions were asked about wearing removable pros- 
thetic appliances, smoking and 9 questions about xer- 
ostomia. In xerostomia context, if 5 questions had 
positive answers, xerostomia was confirmed [12,13]. 
Data about disease, including level of the control of 
diabetes (HbAlc), presence of other systemic diseases, 
medications used and type of anti-diabetic medication 
used, were recorded. Besides, each patient's opinion 
about their self-perceived oral and general health and 
their need for dental treatments were asked and re- 
corded. Subsequently, two questionnaires related to 
OHRQoL, GOHAI-Per and OHIP-14-Per which were 
validated by Motallebnejad et al. (9) and Motallebnejad 
et al. (10), were completed by patients. 

Finally, patients were clinically examined. DMFT, PLI 
and GI based on Loe and Silness method [6,14] and BI 
based on Barnett method [15] were measured on 28 
teeth. In addition, CAL (clinical attachment loss) was 
measured on Ramfjord teeth. 

Scoring of GOHAI and OHIP-14 questionnaires 

Reproducibility and reliability of GOHAI-Per has been 
confirmed. It consists of 12 questions with 5 choices, 
which are answered by patients. Each answer has its own 
score: Never = 1; Seldom = 2; Sometimes = 3; Often = 4; 
Always = 5. 

Questions of these questionnaires were assessed oral 
problems during the past 3 months and three dimen- 
sions of OHRQoL (physical function, pain and dis- 
comfort and psychosocial function). All questions have 
negative connotations despite questions 3, 5 and 7 [9]. 
So except the answer of questions 3, 5 and 7, answers of 
other questions were reversed to achieved highest scores 
for good oral conditions. Total of GOHAI scores was 
termed ADD-GOHAI (Score of GOHAI), which had a 
minimum of 12 and a maximum of 60, in which a 
higher score indicated a higher oral health-related 
quality of life. 

Other questionnaire which was completed by subjects 
was OHIP-14- Per. It consisted of 14 questions with 5 
choices and each choice had its specific score: Never = 1; 
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Seldom = 2; Sometimes = 3; Almost often = 4; In the 
majority of cases = 5. 

In this questionnaire all questions have a negative con- 
notation and covers seven dimensions of OHRQoL 
(functional limitation, physical pain, psychological dis- 
comfort, physical disability, psychological disability, so- 
cial disability and handicap) [10]. So the answers of all 
questions were reversed to achieved highest scores for 
good oral conditions. Total of OHIP-14 scores was 
termed ADD-OHIP-14 (Additive Score of OHIP-14), 
which had a minimum of 14 and a maximum of 70, 
in which a higher score indicated a higher oral health- 
related quality of life. 

In this study to avoid possible misunderstanding of 
participants 5 choices of questionnaires were placed in 
two groups and total of the scores were termed SC (Sim- 
ple Count) Score so that if a patient chose one of two 
choice of "always" and "often" in GOHAI questionnaire 
the score of that question would be zero and if patient 
chose one of three choices of "sometimes", "seldom" or 
"never" the score of that question would be "1". There- 
fore, total of GOHAI scores (SC-GOHAI) in this 
method would range from zero to 12. In this system a 
higher score would indicate a higher oral health-related 
quality of life. In the same context, in OHIP-14 if a pa- 
tient selected two choices of "almost often" or "in the 
majority of cases" score of that question would be zero 
and if a patient selected three choices of "sometimes", 
"seldom" or "never" the score of the question would be 
"1" and finally total of OHIP-14 scores (SC-OHIP-14) in 
this method would range from zero to 14; a higher score 
would indicate a higher oral health-related quality of life. 

Data analysis 

Statistical analyses were carried out using SPSS 18. Pear- 
son's correlation coefficient was used to evaluate the 
correlation between two quantitative variables; t-test, 
ANOVA and Tukey test were used to compare quanti- 
tative variables between the groups under study; and 
chi-squared test was used to evaluate the relationship 
between qualitative variables. Statistical significance was 
defined at P < 0.05. In order to re-evaluate the reliability 
of the two questionnaires whose reliability and reprodu- 
cibility have already been confirmed, Cronbach's alpha 
was calculated. In addition, the conformity between 
ADD and SC scores of each questionnaire was evaluated 
by calculating Pearson's correlation coefficient. ICC 
(Intra-class Correlation Coefficient) was used to assess 
the conformity between two questionnaires. Since there 
are no universal criteria for OHRQoL, concurrent vali- 
dity and discriminant validity were used during vali- 
dation process of both questionnaires. For concurrent 
validity it was hypothesized that individuals with lower 
ADD and SC scores had lower satisfaction level with 



their oral status and believed that they needed dental 
treatment and reported low level of oral and general 
health; in comparison with other patients such indivi- 
duals had higher CAL and DMFT. Since the scores ob- 
tained from GOHAI and OHIP-14 were not normally 
distributed, Mann- Whitney and Kruskal-Wallis tests 
were used. Evaluation of discriminant validity was car- 
ried out by comparing the GOHAI and OHIP-14 scores 
between groups in which oral and dental health status 
had been clinically evaluated and it was hypothesized 
that patients with a higher level of oral diseases, and lower 
level of oral, dental and systemic health had lower ADD 
and SC scores; such patients had xerostomia, had partial 
prosthetic appliances with only a limited number of nat- 
ural teeth in oral cavity, had more lost teeth (>7), had 
higher PLI, GI, BI and CAL, had uncontrolled diabetes 
(HbAlc > 7) and had an anti diabetic medication including 
injection of insulin. It was also hypothesized that GOHAI 
and OHIP-14 scores are able to discriminate subjects with 
different socio-demographic characteristics, including age, 
sex and duration of diabetes. For continuous variables 
(number of lost teeth and duration of diabetes) the 50th 
and 75th cutoff point of their percentages were used and 
in order to discriminate good and bad life qualities, ADD 
and SC scores of two questionnaires were divided into two 
categories based on 25th cutoff point of their percentages. 
Chi-square tests were carried out and odds ratios (ORs) 
were calculated. Eight backward logistic regression models 
were designed, with P > 0.1 as criterion for elimination 
from the model. In the first four models all of patients and 
in the last four models 125 patients in which periodontal 
and gingival indexes were evaluated, were analyzed. 

Results 

A total of 350 patients with Type II diabetes mellitus 
were included in the present study. The mean age of pa- 
tients was 55.04 ± 10.76 years, with an age range of 22- 
86 years. Patients underwent oral examinations after 
completing GOHAI-Per and OHIP-14-Per question- 
naires. A total of 75.4% of subjects were female. Mean 
duration of diabetes was 8.89 ± 7.05 years and the mean 
of HbAlc test result was 8.13 ± 1.55, with 38.4% of sub- 
jects suffering from xerostomia. 80.2% of the subjects re- 
ceived cardiovascular and hypertension medications, and 
22.4% took neurologic medicines and 25.8% used other 
drugs. 68.6% of subjects followed an oral anti-diabetic 
drugs and only 8.9% used tobacco; 56.6% wore no oral 
prosthetic appliances and 34.8% wore complete den- 
tures. 56% of subject believed they had good oral health, 
with 31.7% reporting moderate and 12.3% reporting bad 
oral health. 32% of subjects reported proper systemic 
health, 50.3% reported moderate and 17.7% reported bad 
systemic health. Further more, 48.3% of subjects believed 
they required dental treatments. Means and standard 
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deviations of PLI,GI,BI and CAL were 1.54 ± 1.13, 1.17 ± 
1.08,1.09 ± 1.16 and 0.69 ± 1.06, respectively. In addition, 
mean and standard deviation of DMFT were 13.65 ± 
5.55 (D:2.14 ± 2.16; M:9.34 ± 5.89; F:1.9 + 2.6). 

Relationship between the study variables 

During evaluation of the relationship between tobacco 
use and the variables of diabetes control (HbAlc), BI, 
GI, PLI, CAL, DMFT and its components showed that in 
patients who use tobacco, PLI increases [13(72.2%) vs. 
88(43.3%); P = 0.05]. 

Relationship between xerostomia and HbAlc, duration 
of diabetes, DMFT and its components, type of anti- 
diabetic medication and BI, GI, PLI indices and CAL was 
evaluated and results showed that in patients reporting 
xerostomia there was a higher number of missing teeth 
(10.47 ± 6.22 vs. 8.73 ± 5.63; P = 0.035), with higher CAL 
(0.99 ±1.43 vs. 0.52 ±0.70; P = 0.014). In this context, 
patients with uncontrolled diabetes (HbAlc > 7) re- 
ported a higher prevalence of xerostomia [120(48.6%) vs. 
14 (13.7%); P< 0.001]. Moreover, patients receiving an 
anti-diabetic medication, consisting of insulin injection, 
reported more xerostomia [54(49.1%) vs. 80(33.5%); P = 
0.005]. Evaluation of the relationship between BI,GI,PLI 
indexes and CAL with the control level of diabetes 
showed that in patients with uncontrolled diabetes 
(HbAlc > 7) there was an increase in PLI and CAL 
[CAL:0.80 ± 1.13 vs. 0.44 ± 0.67; P = 0.028; PLI:72(51.4%) 
vs. 29(35.8%); P = 0.006]. 

Relationship between some variables such as duration 
of diabetes, HbAlc, DMFT and three questions about 
patients' self-perceived oral health, general health and 
need for dental treatments was evaluated. Patients' opin- 
ions were consistent with clinical findings, i.e. patients 
with higher DMFT felt a greater need for dental treat- 
ments (8.19 ±1.16 vs. 8.06 ±1.50; P = 0.045) and re- 
ported poor oral health (15.88 ± 6.72 vs. 13.24 ±5.62; 
P = 0.019). Besides, patients with uncontrolled diabetes 
(HbAlc>7) felt poor general health [49(19.8%) vs. 13 
(12.6%); P = 0.029]. 

Evaluation of relationship between type of anti- 
diabetic medication and BI,GI,PLI indices and CAL 
showed that patients receiving an anti-diabetic medica- 
tion, including injection of insulin, had higher PLI and 
CAL (PLI:36(63.2%) vs. 65(39.6%); P = 0.022; CAL: 1.15 ± 
1.55 vs. 0.52 ± 0.71; P = 0.003), with higher prevalence of 
uncontrolled diabetes in this group (HbAlc > 7) [91 
(82.7%) vs. 156(65%); P = 0.001]. 

Evaluation of oral health-related quality of life 

Mean scores of two GOHAI and OHIP-14 question- 
naires were relatively high and ranges, means and stand- 
ard deviations of ADD and SC are presented in Table 1. 
Correlation between ADD-GOHAI and SC-GOHAI 



Table 1 Descriptive Statistics for GOHAI-Per and 
OHIP-14-Per 

ADD-GOHAI ADD-OHIP-14 SC-GOHAI SC-OHIP-14 



Range 20-60 14-70 

Mean±SD 48.71 ±7.65 62.28 ±9.f 

Median 50 66 

25 th percentile 44 60 

75 th percentile 55 68 

Absence of 5.7% 18.9% 
impact 



2-12 
9.90 d 
10 



0-14 

13.09 ±2.05 

14 

13 

14 

67.4% 



scores was 0.896 (<0.001); correlation between ADD- 
OHIP-14 and SC-OHIP-14 scores was 0.873 (<0.001), 
which are considered high and almost similar, indicating 
that these parameters were consistent. Tables 2 and 3 
present frequencies of subjects' answers to each of the 
questions on GOHAI and OHIP-14 questionnaires. 

GOHAI-Per showed that majority of patients had a 
problem related to question #2: 30.3% of subjects had 
masticatory problems and a small percentage of patients 
had problems in contacting others (question#6). In fact, 
patients had the least problem related to this question 
and only 6% had answered "always" or "often". In con- 
trast, OHIP-14-Per showed that patients had the greatest 
problem related to question #13 and 11.1% of patients 
had answered "in the majority of cases" or "almost often" 
in relation to dissatisfaction with life in the past. 

Both questions showed that majority of patients did 
not feel any problems and OHIP-14-Per showed that a 
higher percentage of patients were free of problems. 

The relationship between variables under study and oral 
health-related quality of life 

Results of Concurrent validity showed that subjects with 
lower ADD and SC scores had poorer self-perceived oral 
health and systemic condition and reported a greater 
need for dental treatments; they also had higher CAL 
and DMFT (Table 4). 

Comparison of GOHAI-Per and OHIP-14-Per 
questionnaires 

Figure 1 presents distribution of additive scores (ADD) 
of GOHAI and OHIP-14 questionnaires. Gradient of 
OHIP-14 scores graph is higher than that of OHIP-14 
scores graph. The "median" of ADD-GOHAI was 50, 
which is less than that of ADD-OHIP-14(66). Corre- 
lation between ADD-OHIP-14 and ADD-GOHAI scores 
was 0.680 (<0.001); correlation between SC-OHIP-14 
and SC-GOHAI scores was 0.522 (<0.001), which was 
considered high and almost similar, indicating that these 
two questionnaires are consistent with each other. Cron- 
bach's alpha coefficients for ADD-GOHAI and ADD- 
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Table 2 Frequency distribution of the subjects' answers to each of the questions on GOHAI-Per 





In the past three months 


5 

Never 


4 

Seldom 


3 

Sometimes 


2 

Often 


1 

Always 




Physical function 












1 


Limit the kind of food 


230(65.7%) 


41(11.7%) 


35(10%) 


26(7.4%) 


18(5.1%) 


2 


Trouble biting/chewing 


144(41.1%) 


38(10.9%) 


37(10.6%) 


25(7.1%) 


106(30.3% 


3 


Trouble swallowing 


201(57.4%) 


30(8.6%) 


20(5.7%) 


10(2.9%) 


89(25.4%) 


4 


Unable to speak clearly 


265(75.7%) 


21(6%) 


26(7.4%) 


1 3(3.7%) 


25(7.1%) 




Pain and discomfort 












5 


Discomfort when eating 


163(46.6%) 


48(13.7%) 


41(11.7%) 


33(9.4%) 


65(18.6%) 


8 


Medications for pain 


252(72%) 


29(8.3%) 


43(12.3%) 


1 2(3.4%) 


14(4%) 


12 


Sensitive teeth 


208(59.4%) 


31(8.9%) 


53(15.1%) 


28(8%) 


30(8.6%) 




Psychosocial impacts 












6 


Limit contacts with others 


278(79.4%) 


22(6.3%) 


29(8.3%) 


14(4%) 


7(2%) 


/ 


Unhappy with appearance 


210(60%) 


38(10.9%) 


26(7.4%) 


25(7.1%) 


51(14.6%) 


9 


Worried or concerned 


149(42.6%) 


51(14.6%) 


51(14.6%) 


41(11.7%) 


58(16.6%) 


10 


Nervous, self-conscious 


262(74.9%) 


26(7.4%) 


40(11.4%) 


14(4%) 


8(2.3%) 


1 1 


Uncomfortable eating in front of others 


272(77.7%) 


23(6.6%) 


32(9.1%) 


1 2(3.4%) 


11(3.1%) 



Table 3 Frequency distribution of the subjects' answers to each of the questions on OHIP-14-Per 


In the past three months 


5 


4 


3 


2 


1 




Never 


Seldom 


Sometimes 


Almost Often 


In the majority of cases 


Functional limitation 












1 Trouble pronouncing words 


295(84.3%) 


22(6.3%) 


18(5.1%) 


3(0.9%) 


1 2(3.4%) 


2 Sense of taste worse 


1 69(48.3%) 


39(11.1%) 


103(29.4%) 


6(1.8%) 


33(9.4%) 


Physical pain 












3 Painful aching in mouth 


1 99(56.9%) 


39(11.1%) 


78(22.3%) 


1 2(3.4%) 


22(6.3%) 


4 Uncomfortable to eat 


225(64.3%) 


48(1 3.7%) 


50(14.3%) 


11(3.1%) 


16(4.6%) 


Psychological discomfort 












5 Self-conscious 


255(72.9%) 


34(9.7%) 


37(10.6%) 


9(2.6%) 


15(4.3%) 


6 Felt tense 


250(71.4%) 


30(8.6%) 


48(13.7%) 


7(2%) 


1 5(4.3%) 


Physical disability 












7 Unsatisfactory diet 


249(71.1%) 


45(12.9%) 


27(7.7%) 


1 3(3.7%) 


16(4.6%) 


8 Had to interrupt meals 


262(74.6%) 


35(10%) 


28(8%) 


1 3(3.7%) 


1 2(3.4%) 


Psychological disability 












9 Difficult to relax 


241 (68.9%) 


49(14%) 


37(10.6%) 


9(2.6%) 


14(4%) 


10 Embarrassed 


288(82.3%) 


26(7.4%) 


23(6.6%) 


7(2%) 


6(1.7%) 


Social disability 












1 1 Irritability with others 


269(76.9%) 


30(8.6%) 


41(11.7%) 


5(1.4%) 


5(1.4%) 


1 2 Difficulty doing usual jobs 


300(85.7%) 


23(6.6%) 


18(5.1%) 


5(1.4%) 


4(1.1%) 


Handicap 












13 Felt life less satisfying 


260(74.3%) 


29(8.3%) 


22(6.3%) 


11(3.1%) 


28(8%) 


14 Totally unable to function 


315(90%) 


1 2(3.4%) 


1 5(4.3%) 


6(1.7%) 


2(0.6%) 
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Table 4 Concurrent Validity of GOHAI-Per and OHIP-14-Per 



n GOHAI OHIP-14 









ADD 


sc 


ADD 


SC 




Good 


196 


50.38 ± 7.02 


10.1 6 ±1.61 


64.41 ± 7.28 


1 3.38 ± 1 .44 


Self-perception 


Moderate 


111 


47.02 ±7. 16 


9.73 ±1.71 


60.55 ± 10.12 


12.96 ±2.21 


Of oral health 


Poor 


43 


45.41 ±9.59 


9.09 ± 2.49 


57 ±13.98 


12.09 ±3.34 




p-value 




<0.001 


0.012 


<0.001 


0.087 




Good 


112 


51.33 ±6.91 


10.37 ± 1.61 


65.53 ±5.57 


13.58 ±0.93 


Self-perception 


Moderate 


176 


48.1 6 ±7.07 


9.88 ± 1 .62 


6 1.92 ±9.43 


13.05 ± 1.96 


Of general health 


Poor 


62 


45.53 ±9.01 


9.08 ± 2.29 


57.40 ± 13.13 


12.33 ±3.23 




p-value 




<0.001 


<0.001 


<0.001 


0.014 


Self-reported 


Yes 


169 


45.79 ±7.70 


9.39 ± 1 .96 


59.55 ±11.69 


1 2.68 ± 2.70 


Need for dental 


No 


181 


5 1.43 ±6.54 


10.37 ± 1.50 


64.82 ±6. 16 


1 3.48 ± 1.01 


Treatment 


p-value 




<0.001 


<0.001 


<0.001 


0.069 


AL(Attachment Loss) 




125 


-0.337(<0.001) 


-0.331 (<0.001) 


-0.317(<0.001) 


-0.337(0.001) 


DMFT 




221 


-0.240(<0.001) 


-0.265(<0.001) 


-0.131(0.05) 


-0.173(0.01) 



OHIP-14 were 0.68 and 0.91, respectively. ICC criteria 
was used to evaluate consistency between the two ques- 
tionnaires, which proved acceptable (0.80). 

Disciminant validity 

Evaluations showed that patients with poor health and 
more oral problems had lower ADD and SC scores. Use 
of tobacco was not entered into the model due to li- 
mited number of smoking patients (n = 18). In addition, 
due to limited range of D and F for classification of 
patients and effect of missing teeth on oral health- 
related quality of life of patients, among DMFT compo- 
nents M was entered into logistic regression models as a 



confounding factor. Eight models had been designed 
here; in the first four models 350 subjects were evaluated 
based on variables of age, gender, denture wearing, xeros- 
tomia, duration of diabetes, type of anti-diabetic medica- 
tion, and level of diabetes control (HbAlc) (Table 5). In 
the second four models, 125 patients in which periodon- 
tal and gingival indexes were evaluated variables such as 
age, gender, denture measuring, xerostomia, duration of 
diabetes, type of anti-diabetic medication, level of dia- 
betes control (HbAlc), number of missing teeth, plaque 
index (PLI), gingival index (GI), bleeding index (BI) and 
clinical attachment loss (CAL) were used for analysis 
(Additional file 1: Table SI). 
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Table 5 Discrimnant validity of two questionnaires(univariate and multivariate analysis using 25 percentile for 
ADD and SC) 







n 


GOHAI 




OHIP-14 


ADD<44 


SC<9 


ADD<60 


SC<13 




<45 


55 


1 5(27.3%) 


1 9(34.5%) 


14(25.5%) 


1 1 (20%) 


Age 


45-65 


192 


61(31.8%) 


68(35.4%) 


56(29.2%) 


36(18.8%) 




>65 


103 


25(24.3%) 


33(32%) 


24(23.3%) 


16(15.5%) 




Reference 












OR Crude (95%CI) 


A, 




1 .08(0.46;2.54) 


0.97(0.44:2.16) 


1.15(0.47:2.81) 


1 .72(0.65:4.69) 




A 2 




1.37(0.74;2.53) 


1.04(0.58:1.84) 


1 .43(0.76:2.69) 


1.47(0.71:3.08) 




Reference 












OR adj u S ted(95%CI) 


A, 












Sex 


A 2 
Male 


86 


20(23.3%) 


25(29.1%) 


19(22.1%) 


10(11.6%) 




Female 


264 


81(30.7%) 


95(36%) 


75(28.4%) 


53(20.1%) 


OR Crude (95%CI) 






1 .36(0.75:2.46) 


1.24(0.71:2.15) 


1.20(0.65:2.21) 


1.72(0.63:3.27) 


OR adjusted (95%CI) 














Xerostomia 


Yes 


134 


41 (30.6%) 


53(39.6%) 


46(34.3%)* 


31(23.1%)* 




No 


215 


59(27.4%) 


66(30.7%) 


48(22.3%)* 


32(14.9%)* 


OR C rude(95%CI) 






0.99(0.59:1.67) 


0.75(046:1.22) 


0.49(0.29:0.85) 


0.61(0.33:1.12) 


OR adjusted (95%CI) 










0.49(0.29:0.84) 






Partia denture 


30 


1 2(40%) 


1 2(40%) 


1 2(40%) 


6(20%) 


Prosthesis 


Complete denture 


122 


32(26.2%) 


38(31.1%) 


31(25.4%) 


23(18.9%) 




With out denture 


198 


57(28.8%) 


70(35.4%) 


51(25.8%) 


34(17.2%) 




Reference 












OR C rude(95%CI) 


Pr 




1.70(0.74:3.91) 


1.24(0.54:2.81) 


2.30(0.99:5.33) 


1.39(0.51:3.82) 




Pi 




0.93(0.51:1.68) 


0.77(0.44:1.36) 


1 .06(0.57:1 .97) 


1.25(0.62:2.53) 




Reference 












OR adjusted (95%CI) 


Pi 












type of anti- 


Pi 

Oral intake 


240 


59(24.6%)* 


72(30%)* 


53(22.1%)* 


32(13.3%)* 


diabetic medication 


Inject insulin 


110 


42(38.2%)* 


48(43.6%)* 


41(37.3%)* 


31(28.2%)* 


OR C rude(95%CI) 






2.28(1.33:3.89) 


1.99(1.19:3.32) 


2.44(1.40,4.26) 


2.60(1.41:4.80) 


OR adjus ,ed(95%CI) 






1.92(1.18:3.13) 


1.83(1.14:2.92) 


2.12(1.27:3.54) 


2.39(1.36:4.20) 


HbA lc 


<7 


103 


27(26.2%) 


32(31.1%) 


30(29.1%) 


18(17.5%) 




>7 


247 


74(30%) 


88(35.6%) 


64(25.9%) 


45(18.2%) 


OR Crude (95%CI) 






0.84(0.47:1.49) 


0.89(0.51:1.55) 


1.72(0.95:3.11) 


1.43(0.72:2.85) 


OR adjus ,ed(95%CI) 










1.82(1.02:3.25) 




Diabetes 


<10 


246 


75(30.5%) 


87(35.4%) 


67(27.2%) 


42(17.1%) 


Duration 


>10 


104 


26(25%) 


33(31.7%) 


27(26%) 


21(20.2%) 


OR C rude(95%CI) 






1.82(1.01:3.26) 


1.51(0.87:2.60) 


1 .44(0.79:2.62) 


1.12(0.58:2.17) 



OR ad justed(95%CI) 



* P < 0.05. 

# p < 0.001. 
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Discussion 

Many studies have evaluated the effect of oral problems 
on patients with common systemic diseases and have 
concluded that social and psychological influences, in- 
cluding patient's well-being, in quality of life [8,16-18]. 
Diabetic patients showed some oral problems which 
could associated with their OHRQoL [7,8,19]. Results of 
the present study showed that some oral health prob- 
lems in diabetic patients are correlated with this medical 
condition and level of its control. In patients with low 
diabetic control, xerostomia was severe, and some indi- 
ces under study, including. PLI and CAL were higher, 
consistent with results of some previous studies 
[7,8,19-21]. However, further studies are necessary to 
evaluate the relationship between xerostomia and poor 
control of diabetes. One of the most important com- 
plaints of diabetic patients is xerostomia, which can con- 
tribute to some oral problems, such as tooth decay, 
halitosis, oral burning sensation and accumulation of 
plaque [20-22] which can lead to gingival inflammation, 
in patients with poor oral hygiene; on the other hand, in 
diabetic patients, due to disturbances in function of 
white blood cells and vascular changes in gingiva, flow 
of nutrients to the oral tissues and removal of noxious 
agents from oral tissues decrease, which in turn can de- 
crease the ability of host defense mechanisms to resist 
inflammation [23]. Therefore, in such patients there is 
higher CAL and more severe periodontal diseases. Some 
studies have shown a higher rate of tooth decay in dia- 
betic patients due to xerostomia and seepage of glucose 
into Gingival Cervicular Fluid (GCF) [7,24]. An increase 
in number of lost teeth in diabetic patients with xerosto- 
mia might be attributed to tooth mobility due to peri- 
odontal diseases and an increase in the incidence of 
tooth decay in such patients, which is consistent with 
the results of present study, indicating higher CAL and 
more lost teeth in patients with xerostomia. Tobacco 
use in diabetic patients results in poor oral hygiene, in- 
creasing DMFT, PLI, GI and PDI and increases the odds 
of periodontitis [25,26]. This study only showed a rela- 
tionshipbetween an increase in PLI and tobacco use in 
diabetic patients and it was not possible to establish a 
relationship between tobacco use and other oral signs 
and symptoms due to limited number of diabetic pa- 
tients who used tobacco. Moreover, duration of diabetes 
is not correlated with prevalence and severity of peri- 
odontitis and CAL [7,27], confirmed by results of 
present study. 

In insulin-dependent patients, duration and level of 
diabetes control (HbAlo 7) were higher [8]. Control of 
diabetes (HbAlc) was directly correlated with type 
of anti-diabetic medication (oral anti-diabetic drugs or 
insulin included medication), and the same indices 
(including PLI, CAL) and xerostomia, which increased in 



poor control of diabetes, increased in insulin-dependent 
patients. 

The two GOHAI-Per and OHIP-14-Per questionnaires 
had acceptable reproducibility and reliability, and these 
two questionnaires were selected to evaluate oral health- 
related quality of life because they are short and subjects 
are interested in completing them [28]. 

A higher percentage of middle-aged subjects, com- 
pared to the other two groups, had low OHRQoL, which 
might be attributed to the effect of diabetes on their 
mood and performance and to the fact that such pa- 
tients have not been accustomed to changes which are 
the results and problems of old age. 

In the present study, concurrent validity of two ques- 
tionnaires was evaluated and confirmed. ADD and SC 
scores of two questionnaires were consistent with the 
opinions of subjects about their self-perceived oral and 
systemic health and need for dental treatments, also 
consistent with the results of previous studies in this re- 
spect [9,11]. In addition, CAL and DMFT, the effects of 
which on OHRQoL have been confirmed in similar stu- 
dies [9,19,29], were consistent with ADD and SC scores, 
i.e. patients with higher CAL and DMFT had lower 
ADD and SC scores. 

Since GOHAI and OHIP-14 have not specifically been 
considered predictors of clinical indicators they should 
be used as supplements to clinical and objective evalua- 
tions. Some studies have shown good correlation be- 
tween GOHAI and OHIP-14 questionnaires and clinical 
observations [19,29,30] and some others have shown 
poor correlation between these questionnaires and cli- 
nical evaluations [9,31]. These differences are attributed 
to cultural factors and individuals' living standards and 
their attitudes toward quality of life. Therefore, diffe- 
rent results have been achieved in different countries 
with different socioeconomic conditions. Among factors 
which thier effect on OHRQoL was evaluated in present 
study, type of anti-diabetic medication, level of diabetic 
control (HbAlc), GI, CAL, number of teeth lost, type of 
denture worn by the patient and xerostomia had the 
ability to discriminate good OHRQoL from bad one and 
they can be considered factors effective in oral health- 
related quality of life of diabetic patients. Evaluation of 
various factors showed that OHIP-14-Per has a higher 
discriminant analysis capability compared to GOHAI- 
Per; however, comparison of these two questionnaires 
between elderly subjects in Lebanon, Canada, Germany 
and Japan [11,32-34] has shown a higher capability for 
GOHAI. This discrepancy might be attributed to content 
and different dimensions of two questionnaires for 
evaluation of OHRQoL. Good correlation was observed 
between GOHAI-Per and OHIP-14-Per questionnaires. 
However, frequency distributions of subject' answers to 
questions of the questionnaires were different and 



Nikbin et al. Journal of Diabetes & Metabolic Disorders 2014, 13:32 
http://www.jdmdonline.eom/content/13/1/32 



Page 9 of 10 



OHIP-14-Per showed that a higher percentage of pa- 
tients were free of problems and had more positive atti- 
tudes. In general, it can be concluded that GOHAI-Per 
has a more realistic view. 

Although GOHAI and OHIP-14 are similar tools and 
both assess OHRQoL, they have different contents which 
can influence their ability to assess OHRQoL and the 
achieved results. 

Also this study, showed higher ability of GOHAI in de- 
termining functional problems, pain and discomfort; on 
the other hand, it showed that OHIP-14 has higher ability 
to show psychological and social problems and physical 
handicaps, consistent with results of previous studies in 
this respect [11,33,34]. It should be pointed out that 
OHIP-14 can be an intermediary tool to establish a 
relationship between OHRQoL and well-being [35]. 

Based on these results, oral health affects OHRQoL 
more from the mental and psychological viewpoints, and 
functional aspects of OHRQoL are less affected in Iran. 

Conclusions 

According to this study, although the diabetic patients 
had poor oral health, OHRQoL scores were high on 
both questionnaires. In fact, oral health does not very 
much affect oral health-related quality of life. In this 
context, oral health status affects psychological aspects 
of OHRQoL more than functional aspect. Psychotherapy 
courses and solving the oral problems of patients can 
improve OHRQoL. Besides, both GOHAI-Per and OHIP- 
14-Per questionnaires have proper psychometric properties 
and both are rather effective in determining oral health- 
related quality of life; however, OHIP-14-Per has a higher 
discriminant analysis ability. So results of present study 
can be used to determine oral indicators effective in oral 
health-related quality of life in future similar studies on 
OHRQoL in Iran. It is suggested compare discriminant 
analysis capabilities of GOHAI-Per and OHIP-14-Per. 

Additional file 



Additional file 1: Table SI. Discriminant validity of two questionnaires 
(univariate and multivariate analysis using 25th percentile for ADD 
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